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<150> U.S. 60/150,750 
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<160> 6 
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<210> 1 
<211> 2478 
<212> DNA 

<213> Streptococcus pyogenes 



<400> 1 , ^ ^^tactQCta ttttactagc tactcatatt 60 

.tgaagaaaa catat.gtta tatcggc- gt gctg^^^^ 0 
ggaagttacc aacttggtaa g^^^catatg 99 ^ caaacaaaac gatggatcaa 180 
Stattgatg atagcaaagg taaggcaaaa 9--^^^ ,,aaaattac tgaccaaggc 240 
atcagtgctg aagaaggcat c.c.,c.^^^^ c^^^o.^^^ ,,,,,a.gcg 30 

tatgtgacct cacatggtga ccattatcat « gttttaaaca atcagacgtt 360 

attattagtg aagagttgtt ^atgacggat -^aat^^^^^^^^ ^^,,,,,atta tgtttacctc 420 
atcaatgaaa tcttagacgg "acgttatt aaagtca J g^^^^^^^^^ gcaagtagcc 48 
aagccaggta gcaagcgcaa aaacattcga ^^^^^ ^ggcccatct cagtaaagaa 540 

aalggaacta aagaagctaa agaaaaaggt "agctca g ^^^^ egatggctat 600 

gaagttgcgg cagtcaatga agcaaaaaga --^^acg^ .ttatttagt acctcatggt 660 
Lttttagtc cgacagatat cattgatgat ^^agg^^^ ^ gtgagctagc tgctgcacaa 720 
aatcactatc attatattcc taaaaaggat "9t^t- ^.^attaccg cccgacacca 780 
^cctactgga gtcaaaaaca aggtcgaggt ^^^-^-^^ .gLgcctaa ccctggacaa 840 
gccccagccc caggtcgtag ^aaagccc- --t-^^^^^^ .Lggccaaa tgatgcgtca 900 
ggtcatcagc cagataacgg t^^-at-t ccag 9^^^^ ^^^^^^^^^^ 3eo 
caaaacaaac accaaagaga ^gagtttaaa 99 atgggttgat ttttgaaccg 1020 

ctacaccgtc ttgatttgaa ataccgtcat 9t99aag ^tcatggaga tcattatcat 1080 
actcaagtga tcaaatcaaa cgcttttggg ^^^9^^^ tagcagatcg atacttagcc 1140 
attatcccaa gaagtcagtt atcac t^^^^^^ gaaatgg^^^ ^^^^^^^^^^ ,,,,,aagtg 1200 
ggccaaactg aggacgatga ctcaggttca g 



..c..tca ..c.^^^^^^ rr S 

tatgatacga gtgatgctta tgtttttagt - J g,,ttggaga acttgaacaa 1380 

ggagttacag ctaaacacgg -^^^f Lagcaaaag gtcaagctga tgagcttgct 1440 
tatgagttgg atgaggtcgc taact^ggt^ -J ^^^^^ ,,gacactaa aaaagtgagt 1500 
actactttgg atcaggaaca aggcaaagaa caaaagatgg caaggactat 1560 

rgcfaag/aa caaaagatgg taaagt.^^^^^^ ta- g^^^^^^^^ ,,.....atg 162 

ttctatgctc gtgatcaact tgatttgac^ "J^^tgaca caggtattga gccacgactt 1680 
cttaaagata agaaacatta ccgttatgac a 9 ^.^.^tacga tactggaagt 1740 

^r-tataqatg tgtcaagtct gccgatgcat a-^^^S cgtattcatg gttgacgcgc 1800 

rcX"g./a .ccctcatat .gatcata- catg.^^^^^^^^ c.^^^^^^^^ 3.0 
gatcagattg caacaatcaa ^tatgtgatg atgttacgcc tcttgataaa 1920 

Ltaagccag ggcatgaaga gtcaggttcg ^^g,,g,tca aaaagcccta 1980 

cgtgctggta tgccaaactg gcaaattatc ^ atccacgaga tgttttggcc 2040 

gLgaaLtc gttttgcaac accagacggc tatatttt^g ^^^^^^^^^^ 
Lagaaactt ttgtatggaa agatggctcc ^ J ggcaacaagc tcaagagtta 2160 

ttgagaacca ttaataaatc tgatctat- -^J j aacccaaaga aaagcaacag 2220 
ttggcaaaga aaaacgctgg tgatgctact 9a 9^ gtaaagaaga agaaaaagaa 2280 
gcagataaga gcaatgaaaa ccaacagcca ag^^aa^^^^^^^ Lagagcaac cctagaagat 2340 
tcagatgact ttatagacag "taccagac tatg^t ^ ^ ^^^^^^^ ,,,,,aacca 24 

:=r. ;a!.gg.aa ™.a. caaga.ac. 2460 

caacaaataa acccttaa 



1 ? 



<210> 2 
<211> 825 
<212> PRT 

<213> Streptococcus pyogenes 



H <400> 2 ^. Ser Val Ala Ala He Leu Leu 

% val Lys Lys Thr Tyr Gly l^r He Gly Ser 

M 5 

Leu Gly Lys His His Met Gly Ser 
Ala Thr His lie Gly Ser Tyr Gin Leu Gly 

20 

rln lie Ala Tyr He Asp Asp Ser Lys Gly Lys 
Ala Thr Lys Asp Asn Gin He Ala Y 

TV. Thr Asn Lys Thr Met Asp Gin He Ser Ala Glu 
Ala Lys Ala Pro Lys Thr Asn y 

50 

. val val Lys He Thr Asp Gin Gly 

1 Tio q^r Ala Glu Gin He Val vax y 
Glu Gly He ser Aid 

70 

^.o His Tyr His Phe Tyr Asn Gly Lys val 
Tyr val Thr Ser His Gly Asp Hxs Ty ^5 

85 



2 



.1 Tie lie Ser Glu Glu Leu Leu Met Thr Asp Pro Asn 
pro Tyr Asp Ala He He Ser ^ 



100 



.r.^ Tie Asn Glu He Leu Asp Gly Tyr 
Tyr Arg Phe Lys Gin Ser Asp Val He Asn 



120 
115 



T^rr- Val Tyr Leu Lys Pro Gly Ser 
val lie Lys Val Asn Gly Asn Tyr Tyr Val Ty 



135 

130 



^-1 n^r^ Tie Ala Glu Gin Val Ala 
.ys Arg Lys Asn He Arg Thr Lys Gin Gin lie 



150 

145 



0.V T« ^VS - ..a -V .e. 3.„ v.. His 

165 

n ^-1=. val Asn Glu Ala Lys Arg Gin Gly 
Leu ser Lys Glu Glu Val Ala Ala Val Asn 



185 

180 



J -i u 
■ssrc- 



Acn Glv Tyr He Phe Ser Pro Thr Asp He He 
Arg Tyr Thr Thr Asp Asp Gly Tyr 



200 
195 



. Ala Tvr Leu Val Pro His Gly Asn His Tyr His 
Asp ASP Leu Gly ASP Ala Tyr Leu 



215 
210 



T ser pro Ser Glu Leu Ala Ala Ala Gin 
Tyr lie pro Lys Lys Asp Leu Ser Pro ^40 



111 \ 230 

225 



^i,r 2^1 ^» Ara Pro Ser Asp Tyr 
Tyr s« oxn .ys 01. oly Ar, Oly .1. A« 



03 2 4 5 



51 : 

m 



.la pro Ala pro Gly Arg Arg Lys Ala Pro He Pro 
Arg Pro Thr Pro Ala Pro Aia i^x i ^70 



265 

260 



cm Gly His Gin pro Asp Asn Gly Gly 
ASP val Thr pro Asn Pro Gly Gin Gly 



280 
275 



. P.O pro Arg Pro Asn Asp Ala Ser Gin Asn Lys His 
Tyr His pro Ala Pro Pro Arg i:- 

■* o Q c; 



295 
290 



^1 T^,., Thr Phe Lys Glu Leu Leu Asp Gin 
Gin Arg Asp Glu Phe Lys Gly Lys Thr ^Y^ 



310 

305 



T ,c Tvr Arq His Val Glu Glu Asp Gly Leu 
Leu His Arg Leu Asp Leu Lys Tyr Arg H 

325 

. rln val He Lys Ser Asn Ala Phe Gly Tyr Val 
lie Phe Glu pro Thr Gin Val He Ly 



345 

340 



3 



Tie lie pro Arg Ser Gin Leu Ser 
val pro His Gly Asp His Tyr Hxs He 



360 
355 



r M a ASP Arg Tyr Leu Ala Gly Gin Thr Glu 
pro Leu Glu Met Glu Leu Ala Asp Arg y 



375 
370 



o zvcn His ser Lys Pro Ser Asp Lys Glu Val 
ASP ASP ASP ser Gly Ser Asp Hxs Y 



390 

385 



V, T r,lv His Arg He Lys Ala Tyr Gly Lys Gly Leu 
Thr His Thr Phe Leu Gly His Arg 

405 



jila Tvr Val Phe Ser Lys Glu 
ASP Gly Lys pro Tyr Asp Thr Ser Asp Ala Tyr 



425 

420 



T^. cer Gly val Thr Ala Lys His Gly Asp 
ser lie His Ser Val Asp Lys Ser Gly va 



440 
435 



m,i rln Tvr Glu Leu Asp 
riv Phe Gly Glu Leu Glu Gin lyx 
His Phe His Tyr He Gly Pne u y 



: 3 



455 
450 



m 



1.1. TVS Glv Gin Ala Asp Glu Leu Ala 
Glu val Ala Asn Trp Val Lys Ala Lys Gly 



470 

465 



ni nn Glv Lys Glu Lys Pro Leu Phe Asp Thr 
Ala Ala Leu Asp Gin Glu Gin Gly Lys 



Ui 485 



s ! 



val s« Ly. val T« »P «V val Gly Tyr Met 

Pft Lys Lys Val Ser Arg uy 510 

500 



r Tvr Phe Tyr Ala Arg Asp Gin Leu Asp 

Met pro Lys Asp Gly Lys Asp Tyr Phe y 

C O fi 



520 
515 



Leu Thr Gin lie AXd ^ 



535 
530 



.ra Tvr Asp He Val Asp Thr Gly He Glu Pro Arg Leu 

Lys His Tyr Arg Tyr Asp 560 



550 

545 



. . u^a Ala Glv Asn Ala Thr Tyr 
Ala val ASP val Ser Ser Leu Pro Met H s Ala Gly 

565 

V, v«i Tie pro His He Asp His He His Val 
ASP Thr Gly ser Ser Phe Val He Pro 



585 

580 



Aor, mn lie Ala Thr He Lys Tyr 
val pro Tyr Ser Trp Leu Thr Arg Asp Gin 



600 
595 



4 



Ti^ T-m Ser Lys Pro Gly 
^ . rm His pro Glu Val Arg Pro Asp He Trp ser y 
Val Met Gin His fro v^x^ 



615 
610 



n Pr-n Asn Val Thr Pro Leu Asp Lys 

His Glu Glu ser Gly Ser Val He Pro Asn V^^ 



630 

625 



Trp Gin He He His Ser Ala Glu Glu Val 
Arg Ala Gly Met Pro Asn Trp Gin 

645 

.la Glu Gly Arg Phe Ala Thr Pro Asp Gly Tyr He 
Gin Lys Ala Leu Ala Glu Giy y 



660 



-. T rln Thr Phe Val Trp Lys Asp 
Phe ASP pro Arg Asp Val Leu A a Lys Glu 



675 



-, Aor, riv ser Ser Leu Arg Thr He 
o uy,^ ser He Pro Arg Ala Asp Gly ser &e 
Gly Ser Pne ser j-j-b => 



695 
690 



. .1. n,i Tro Gin Gin Ala Gin Glu Leu 
Asn Lys ser Asp Leu Ser Gin Ala Glu Trp Gl^ 



^ ' 710 

Ui 705 



F ; = 



5 . ; 

* " 

I i~: 
t ; !: 



M= Thr ASP Thr Asp Lys Pro Lys 
Leu Ala Lys Lys Asn Ala Gly Asp Ala Thr Asp 

725 

0.. - - - 



745 

740 



. qer Asp Asp Phe He Asp Ser Leu 

r^Tii Pin Glu Lys Glu ser a&>p ^=>f 
Ala ser Lys Glu Glu ^-^^ 765 



SI „ r- .- 760 



^1 Thr Leu Glu Asp His He Asn Gin 
pro ASP Tyr Gly Leu Asp Arg Ala Thr 



775 
770 



«a .in - - "° ^ »»« 



790 

785 



A=« nv Glu Leu val Thr Tyr Asp 
Glu Gly val Gin Phe Tyr Asn Lys Asn Gly 

805 



lie Lys Thr Leu Gin Gin He Asn Pro 

820 



<210> 3 
<211> 2379 
<212> DNA 

<213> Streptococcus pyogenes 



5 



::r;aaUa aaaa... ^.^^ frXr. ^0 

atlgcttgtc aatcacgagg taatggtaca tat- ^,,,g,,.aa caagactcac 180 

,,aatgacgt caaacaaaat taaacc9^^^^^^ a-a^ J caaagactca 
aaaggtgtgg cgggtgtcga ttttccta ^ atgatggtca ttcgcatttt 300 

aaaatcttat caaaaacaga tcagggaatc ^ttg J ^,^,,,,,,a aggagcaagt 360 
attttttatg ccgatttaaa gggaagtcca ^ttga ^^^^^^^ agtagcagat 420 

ftagctaagc cagctgttgc tcagcgagca ^ct^f-^^^ Sgaagatgc tttaggctac 480 
cctcatcacc attatgaatt taacccagcg gatattgt.^ ^^g ^^^^^^ ^^^^^^^^^^ 
acggttcgcc acgatgatca ^ttccatta, attttg 9^ ^^^^^^^^^^ ^gtttcaaca 600 
caggcacaag ctaaacaggt tgctact-^^^^^ f,^,,,,,,et cagatggttt tcaatttaac 660 
gctacagcta atggtattcc aggcttjcat t ,gg,,,acga tggtcactta 720 

ggtcaaggta ttgttggggt aacaaaagac ag cacatgtggc agatcaatac 780 

cftcctStt cttttgcgga ccttcgtcag ^^^^^^^^^^^^ ^gacaccaga gctatctgaa 840 
gatcccgcta aaaaagcaga aaagccagca gaaacccat ^^^^^^^^^^ 
cgtgaaaagg aataccaaga aaaattagc , ^^^^^^^^^^ ^^^^ 

tcaactatta aacgtgtgga aacacaagac 99 gaaaagacat tccagatcca 1020 

gaccacgcac acgtattgat gttatctgat att^^aat^^ ^,gg,,,gga taccttgcgt 1080 
Stgctlttg agcatgcccg tgaattggaa aaacataagg tgctccaacc 1140 

Tccttagggt t.gatgaaga agtga.tttg g^^^^^^^^^ ^^^^ 

ccattcccat caaatgaaaa agatccgaat a ^ ^ ^^^^^^^^^^ actgttaccc 1260 
aaacttgact tgggcagccg taaagatcct .tatctcacc tgttttgcaa 1320 

aacttagaaa ctttaggaat tggctttaca tgactgatta tagatttttg 1380 

:rtaaaaaat tgaaacagtt gttaatgaca aaaacag99^ J.caa agatattagt 1440 
gataatatgc cacagttaga aggcattgat -^^^^^^ ..gataatgg tattgaagat IS 0 
ttcttgagca aatataaaaa cttaactcta gtagc^^ ^ ^^^^^^^^^^ ,,.taagatt 1560 
attaggccgc ttggtcaatt accaaatctc aa ^,,,g,,eat tgataataat 1620 

tctgatttaa gcccactggc atcgttacat ^ ^gacggttgt tgatttatca 1680 
cagattacag atttaagccc tgtttctcat aa ^ ,,,,agaaac gttaatggtc 1740 

agaaatgctg atgttgactt agcaacactt ^aag ^^^,,,,tct atctagccta 1800 

altgatacca aggtttctca tttggatttc ttgaa cgtcattgtc 186 

tctattaacc gtgcgcaatt gcaatctctt Saagg ^^^^ ^a gcaagggtca 1920 

agagtagaag cagaaggtaa ccaaattaaa ^^^^^^^^^ .agaaggtgt taataatttt 1380 
ct/actttct tggatgtgac aggcaaccag ttgact ^^^^^^^^^^ ^^^^^^^ 
acagcacttg acattttaag ^gtgtctaaa a ^,,,,,catt agcagacctt 2100 

cccaataaga cagttactaa cattgatatt agt ^,,,,,eagc ggtttacgaa 2160 

aaattgaacg agcaacatat tccagaagcc att^J ,,,,ggetac taaggcgaaa 2220 
ggttctatgg taggtaatgg aacagctgaa ^a ^ ^^^.tcatac ctatgaagat 2280 
faaag.gctc aagaagcat^^ ggaat a- ^^^^^ acatgagga. 23.0 

"gi Uaacca. gCgaCaa 



<210> 4 
<211> 792 
<212> PRT 

<213> Streptococcus pyogenes 




# 



val lie lie I^eu Val Gly Leu Leu Leu Ser Ser 
Met Lys Thr Lys Lys val He 15 

5 

P-in ser Arg Gly Asn Gly Thr Tyr Pro 
OXn Leu Thr Leu He Ala Cys Gin Ser 

..a Lvs Gly Met Thr Ser Asn Lys He Lys 
Xle Lys Thr Lys Gin Ser Arg Lys Gly 

-pv,^ Hts Lys Gly val Ala 
LVS Lys Thr Asn Lys Thr His uy 
Pro He Lys Lys Ser Lys by 

55 

^ rlv Phe lie Leu Thr Lys Asp Ser 

o>.^ Pro Thr ASP Asp Gly PHe xx 
Gly val Asp Phe Pro n f 

70 

^ n ^7oi Val ASP His Asp Gly 

T^c; Thr ASP Gin Gly He Val Val Asp 
Lys He Leu Ser Lys Thr Asp 95 

85 

n^r^ qer Pro Phe Glu 
rru ^ Ala ASP Leu Lys Gly t>er 
Phe Tyr Ala asp ^ 

105 



is ser His Phe He 



His 



100 



: « - 
1 - = 



t s : 



( 1 : 



T.VS pro Ala val Ala Gin 

^ xxe P.O .ys 3XV .1. - - 



115 

Arg Ala Ala Ser 
130 



135 



140 



c ! 



ASP He val Ala 



Glu ASP Ala Leu Gly Tyr 



155 



160 



t e ' 



Tvr Glu Phe Asn Pro Ala 
^ 150 

Leu LYS ser Ser Leu 
Aor, His Phe His Tyr He Leu uy^ 
Thr val Arg His Asp Asp Hxs Ph 

165 



-, n^r. Thr Gin Ala Gin Ala Lys 
ser Gly Gin Thr ^i-^ 



Gin 



val Ala Thr Arg Leu Pro 



190 



180 



Gin 



ser Ser Leu Val Ser 



Thr Ala Thr Ala Asn Gly He P- Gly 

205 



195 



200 



Leu His Phe Pro Thr ser Asp ^20 

. v«l ASP His ASP Gly His Leu 
, _ ooT- Tie Leu Val asp 
val Gly val Thr Lys Asp Ser 240 

230 

225 

n nv Trp Ala His Val 

. lie ser Phe Ala Asp Leu Arg Gin Gly Gly Trp 
His pro 11^ 250 

245 



7 



^la Lvs Lys Ala Glu Lys Pro Ala Glu Thr 
Ala ASP Gin Tyr Asp Pro Ala Lys Ly^ 

260 

ser Glu Arg Glu Lys Glu Tyr Gin Glu Lys 
His Gin Thr Pro Glu Leu Ser Glu g 



280 

275 



r.. TIP ASP pro ser Thr He Lys 
7vi=> riu LVS Leu Gly He Asp 
Leu Ala Tyr Leu Ala Glu Lys 



295 

290 



r-iii Tvr pro His His 

val Olu Ts 



310 

305 



In 



^ l 1» I' M 



: s - 



. ASP lie Glu lie Gly Lys Asp 

• »i« His Val Leu Met Leu Ser Asp J-J- 
Asp His Ala His vdx 

325 

x.^ = Rla Arg Glu Leu Glu Lys His 
Xle pro ASP pro His Ala Xle Glu His Ala g 

340 

n Leu Gly Phe Asp Glu Glu Val 
.ys val Gly Met Asp Thr Leu Arg Ala Leu 



360 

355 



AT:, pro Thr pro Phe Pro Ser 
T7:,i Ara Thr His Asp Ala Pro inx 
lie Leu Asp He Val Arg la 



375 

370 



O 385 



T o nu Trp Leu Ala Thr Val He 
. T.,a AST) pro Asn Met Met Lys Glu Trp a. 
Asn Glu Lys Asp fru 

390 



T^,, rln Arq Lys Gly Leu 
T^rc ASD Pro Leu GJ.n ^j-y jr 
7v«r^ TPu Glv Ser Arg Lys Asp ^ ^ 
Lys Leu Asp Leu ^^y 

405 

^^.r Tie Gly Phe Thr Pro He 
ser Leu Leu Pro Asn Leu Glu Thr Leu Gly 

Lys ASP lie ser Pro Val Leu 



440 

435 



V. ..r. Tvr Arg Phe Leu Asp Asn Met Pro 
ni^.r Val Thr Asp Tyr /^^y 
Met Thr Lys Thr Gly Vai xn 



455 

450 



oiv n. ^ "0 

Gin Leu Glu Gly i-Le i^^k' 



470 

465 



T Thr Leu val Ala Ala Ala Asp Asn 
o^r- TVS Tyr Lys Asn Leu Thr beu 
Phe Leu ser Lys iyj- :( 

485 

^1 rm Leu Pro Asn Leu Lys Phe 

01, Xle Ol. ASP lie «9 



500 

8 




fn 

I;? - 



. Tie Ser Asp Leu Ser Pro Leu Ala Ser 

Leu Val Leu Ser Asn Asn Lys He Ser a p 

515 

on T His lie asp Asn Asn Gin He Thr Asp 
Leu His Gin Leu Gin Glu Leu Hxs He A p 

530 

T^ii Thr Val Val Asp Leu Ser 
Leu ser Pro Val Ser His Lys Glu Ser Leu Thr 

545 

T»„ Ala Thr Leu Gin Ala Pro Lys Leu Glu 
Arg Asn Ala Asp Val Asp Leu Ala Thr Leu 

565 

,r T Q^-i- T4i Leu Asp Phe Leu Lys 
Thr Leu Met Val Asn Asp Thr Lys Val Ser Hxs 

580 

T . ser ser Leu Ser He Asn Arg Ala Gin Leu Gin 
Asn Asn pro Asn Leu Ser Ser Leu 

595 

, ^^r ser val He Val Arg Val Glu Ala 

r-iv He Glu Ala Ser ber vaj. 
Ser Leu Glu Giy J-J-e «x 

610 

OXV - 0.n ne s.r V.1 .e. -V - 

625 

T^ii TViT* Ser Leu Glu Gly 
^T^^ Thr Glv Asn Gin Leu Tnr t>ej- 
Leu Thr Phe Leu Asp Val Thr Giy ^ 

645 

ffi ^ Tic i^vL ser val Ser Lys Asn Gin 

ov,^ Thr Ala Leu Asp He Leu ^ei 
Val Asn Asn Phe Ttir Axa 670 

660 

Ao-n TVS Thr val Thr Asn He 
Leu Thr Asn Val Asn Leu Ser Lys Pro Asn Lys 

675 

x.e .e. Hi, «n ne a« ... ..P - - ^ 

690 

Ma He Ala Lys Asn Phe Pro Ala Val Tyr Glu 
Gin His He Pro Glu Ala He Aia uy 

705 "^^^ 

se. val .XV - Olv Ala o.u OX. .ys Me. .Xa 

725 

.1 qer Ala Gin Glu Ala Ser Glu Ser His Asp Tyr 
Thr Lys Ala Lys Glu Ser Ala c,in 

740 

m,, rlv His Ala His Glu His 
■ TV Thr Tyr Glu Asp Glu Glu Gly his ax 

Asn His Asn His Tnr ryj- 

755 



w V 



9 




^ I... «P HIS AS. His OIU His Glu AsP Olu .S„ Glu 

Arg Asp Lys i^t>p '^"^ 780 

770 



775 



Lys ASP Glu Gin Asn His Ala Asp 
785 



i. 5 



*T ■■■ 



! ; S 
I i S 



<210> 5 
<211> 2469 
<212> DNA 

<213> Streptococcus agalactxae 



<400> 5 ^ ^ „M-actqcta ttttactagc tactcatatt 60 

gtgaagaaaa catatggtta tatcggctca ^"^^^^ .^aaggacaa tcagattgcc 120 
ggLgttacc agcttggtaa ^"^-^f/ f,reetaaaa caaacaaaac gatggatcaa 180 
.atattgatg atagcaaagg taaggtaa^ gcccct ^^^^^^^^^^ 
atcagtgctg aagaaggcat ctctgctgaa ^ ggaaagttcc ttatgatgcg 300 

tatgttacct cacacggtga ccattatcat tttt-aat^ ,,cagacgtt 360 

attattagtg aagagttgtt ^atgacggat ^'^^^^^l ...actatta tgtttacctc 420 
atcaatgaaa tcttagacgg ttacgttatt -agtc J l^^^ gcaagtagcc 480 

aagccaggta gtaagcgcaa aaacattcga --^^^ ^ggcccatct cagtaaagaa 540 
aaaggaacta aagaagctaa agaaaaaggt tt-gct- Zcta..^^ cgatggctat 600 
gaagttgcgg cagtcaatga agcaaaaaga --^^^J acctcatggt 660 

atttttagtc cgacagatat cattgatgat ttagg^g^ 9 g.^agctagc tgctgcacaa 720 
aatcactatc attatattcc taaaaaagat "gtct^ ^.^gattaccg cccgacacca 780 
gcctactgga gtcaaaaaca aggtcgaggt ^^^^^^^^^^^ .^Lccctgg acaaggtcat 840 
gccccaggtc gtaggaaagc cccaattcct ^-^f^^J .^aatgatgc gtcacaaaac 900 
Lgccagata acggtggtta tcatccagcg -^-^^J^ ,,cttttaga tcaactacac 960 
aaacaccaaa gagatgagtt taaaggaaaa --^^^^^^ ^gatttttga accgactcaa 1020 
cgtcttgatt tgaaataccg tcatgtggaa ^aagat^J^ ^.....ta tcatattatc 1080 
gtgatcaaat caaacgcttt tgggtatgtg ^^^^^^^ !4atactt agccggccaa 1140 
ccLgaagtc agttatcacc acttgaaatg ^aat^J-^ .^gataaaga agtgacacat 1200 
actgatgaca acgactcagg ttcagatcac tcaaa^^^^^^^ J^,,,,,,^ accatatgat 1260 
acctttcttg gtcatcgcat caaagcttac S^aaaagg atcaggagtt 1320 

acgagtgatg cttatgtttt tagtaaagaa ^ccatt^^^^^^^ JJ^^,,. acaatatgag 1380 
acagctaaac acggagatca tttccactat atag^at^^^^^ 1,%,^,,,, tgttgctgct 1440 
ttggatgagg tcgctaactg ggtgaaagca -aggt^ J ,,,aaaaagt gagtcgcaaa 1500 
ttggatcagg aacaaggcaa agaaaaacca ctct^^^^ ,,gg,,,gga ctatttctat 1560 
gtaacaaaag atggtaaagt g^^ctatatt at^ccaa g aatgcttaaa 1620 

gctcgttatc aacttgattt gactcagatt 9^^^^^^ 9 ^^^^^ acttgctgta 1680 

gataagaagc attaccgtta tgacattgtt 9atacag^; .^.....gg aagttcgttt 1740 
gatgtgtcaa gtctgccgat gcatgctggt -t^^^^ ,,,ggttgac gcgcaatcag 1800 
gttatcccac atattgatca tatccatgtc ^^-^tat J ^tggtctaag I860 

Ltgcaacaa tcaagtatgt gatgcaacac c-gaagt« ^ J ,,,,,gtgct 1920 

ccagggcatg aagagtcagg "cggtcatt ccaaat^^ ^l^,,,,,^, cctagcagaa 1980 
ggtatgccaa actggcaaat t~^^^^ S^^^^^J^ ,,eaaaagaa 2040 

ggtcgttttg cagcaccaga cggctatatt c 



10 



o^rrao caaatqgcag ttcattgaga 2100 
acttttgtat ggaaagatgg ctcctttagc atccca^^^^^^^ c..J.J^ ^^^^^^^^^^ 
accattaata aatccgatct atcccaagct ^agtggca acaggcagat 2220 

aagaaaaatg ctggtgatgc tactgatacg ^^^^^^f ^ ^agaaaaaga atcagatgac 2280 
aagagcaatg aaaaccaaca gccaagtgaa ^-agtaa^^^ J,^,^^^^ tcatatcaat 2340 
tttatagaca gtttaccaga ctatggtcta ^-^-9^^-^ ^tttccaacc agaaggtgtc 2400 
caattagcac aaaaagctaa tatcga^^^^^^^^ aag- 

caattttata ataaaaatgg tgaatcggi- 2469 
aacccttaa 



<210> 6 
<211> 822 
<212> PRT 

<213> Streptococcus agalactiae 

^ , Tvr lie Glv Ser Val Ala Ala He Leu Leu 

Val Lys Lys Thr Tyr Gly Tyr He Giy 

^ 1 ' 

= rin Leu Gly Lys His His Met Gly Leu 

S Ala Thr His lie Gly ser Tyr Gin Leu Gly 



i } 'h 

'■si I 



20 



. nn Tie Ala Tyr He Asp Asp Ser Lys Gly Lys 
Ala Thr Lys Asp Asn Gin He Ala ly 

rt 35 *° 



T.>,r- Met ASP Gin He ser Ala Glu 
Lys Thr Asn Lys Thr Met Asp 



g Val Lys Ala Pro J.ys ~" - 

0 50 

^ r^r. He Val Val Lys He Thr Asp Gin Gly 

rU Glu Gly He ser Ala Glu Gin He Val 30 

\f\ 70 

1 C V.X T., se. Hie =XV »i= ^ - ''^ 

8 5 

. Tie He ser Glu Glu Leu Leu Met Thr Asp Pro Asn 
pro Tyr Asp Ala He He ser oj. 

100 

ser ASP val He Asn Glu He Leu Asp Gly Tyr 
Tvr His Phe Lys Gin Ser Asp vd 
' ^ 120 

115 

™. TT^T -rvT- L.eu Lys Pro Gly ser 
,1 ,«r, riv Asn Tyr Tyr Val Tyr Lieu 
val He Lys Val Asn Gly Asn ly 

Z - - - - - 

145 

... .V. - - - f,^ "° 

165 
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Leu Ser Lys 



Olu Glu Val Ala Ma Val Asn Glu Ma Lys Arg Gin Gly 
180 

. Tvr lie Phe Ser Pro Thr Asp He He 

Thr Asp Asp Gly Tyr lie 

200 



J * 

V H " 



Fir! 



Arg Tyr Thr 
195 

. . Al« Tvr Leu val Pro His Gly Asn His Tyr His 
ASP ASP Leu Gly Asp Ala Tyr Leu 
210 215 

Pro ser Glu Leu Ala Ala Ala Gin 
Tyr He Pro Lys Lys Asp Leu Ser Pro Ser u 

230 

225 

, . ri r, Glv Arg Gly Ala Arg Pro Ser Asp Tyr 
Ala Tyr Trp Ser Gin Lys Gin Gly Arg y 

245 

„o .K. P.O „o OXV - ^ 

260 

. Glv Gin Gly His Gin Pro Asp Asn Gly Gly Tyr His 
Thr Pro Asn Pro Gly Gin 285 

275 

Pro Ala Pro fro -qq 

295 

290 

Thr Phe Lys Glu Leu Leu Asp Gin Leu His 
Glu Phe Lys Gly Lys Thr pne i^y 320 

310 



Asp 
305 



. TV. Tvr Arg His Val Glu Glu Asp Gly Leu He Phe 
Arg Leu Asp Leu Lys Tyr Arg 

325 

V, rin val He Lys Ser Asn Ala Phe Gly Tyr Val Val Pro 
Glu Pro Thr Gin Val He i.ys 

- 34b 
340 

His Gly Asp His Tyr 

355 



His He He Pro Arg Ser Gin Leu Ser Pro Leu 



360 



Glu Leu Ala Asp Arg Tyr Leu 

375 



365 

Ala Gly Gin Thr Asp Asp Asn 
380 



Glu Met 
370 

Lvs pro ser Asp Lys Glu Val Thr His 
ASP ser Gly Ser Asp His Ser Lys Pro f 

390 

385 

■ . Ti^ LVS Ala Tyr Gly Lys Gly Leu Asp Gly 
Thr Phe Leu Gly His Arg He Lys Ala y 

405 

c ivc^n Ala Tyr Val Phe Ser Lys Glu Ser He 
Lys pro Tyr Asp Thr Ser Asp Ala Tyr 

420 
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. . t.vs Ser Gly Val Thr Ala Lys His Gly Asp His Phe 
His ser val Asp Lys Ser Q.iy va 

435 

, X rin Tvr Glu Leu Asp Glu Val 

lie Gly Phe Gly Glu Leu Glu Gin Tyr 



His Tyr 

455 
450 



n^r. ASD Glu Leu Val Ala Ala 

Trp val Lys Ala Lys Gly Gin Ala Asp 

^ 475 



Ala Asn 

470 
465 



^1 T.ro Pro Leu Phe Asp Thr Lys Lys 
Leu ASP Gin Glu Gin Gly Lys Glu Lys Pro 

485 

. a Lvs val Thr Lys Asp Gly Lys Val Gly Tyr He Met Pro 
Val Ser Arg Lys vaj. mj- 

500 

. . ^.n Tvr Phe Tyr Ala Arg. Tyr Gin Leu Asp Leu Thr 
Lys Asp Gly Lys Asp Tyr pne ly 

515 

Xle ... Phe «a Olu a^. OX. .eu Met .eu .ys Asp .y. .ye His 

535 

530 

Ti v.l ASD Thr Gly lie Glu Pro Arg Leu Ala Val 
Tyr Arg Tyr Asp He Val Asp Tnr i.xy 



^ 550 
\A 545 

s Hi 



r. M.t His Ala Gly Asn Ala Thr Tyr Asp Thr 
ASP val ser Ser Leu Pro Met Hxs Ala ^ y 

565 



=t? . ^-1 A^r. uia He His Val Val Pro 

n ^ ■DV.o v;:il He pro His He Asp His ixe n± 

fll Gly Ser Ser Phe vai iJ-e r 

! 580 



. rir. Tie Ala Thr He Lys Tyr Val Met 
U Tyr ser Trp Leu Thr Arg Asn Gin He Ala 

600 

595 

v^i Trr. ser Lys Pro Gly His Glu 
Gin His pro Glu val Arg Pro Asp Val Trp 

610 

„ 1 Pro Asn val Thr Pro Leu Asp Lys Arg Ala 

Glu ser Gly Ser val He Pro Asn va 

625 "° 

-r rln He He His Ser Ala Glu Glu Val Gin Lys 
Gly Met pro Asn Trp Gin He lie nx 

645 

.1 Glu Gly Arg Phe Ala Ala Pro Asp Gly Tyr He Phe Asp 
Ala Leu Ala Glu Giy Arg g^O 

660 

. val Leu Ala Lys Glu Thr Phe Val Trp Lys Asp Gly Ser 
Pro Arg Asp Val Leu ^-^^ 685 
675 
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P.e s« Xle ^ .IV s« se. .eu I- - -vs 

690 

c rm Ala Glu Trp Gin Gin Ala Gin Glu Leu Leu Ala 
Ser Asp Leu Ser Gin Ala Giu irp 

705 

. ^1 . Glv ASP Ala Thr ASP Thr Asp Lys Pro Glu Glu Lys 
Lys Lys Asn Ala Gly Asp Axa i 735 

725 

nor, riu Asn Gin Gin Pro Ser Glu Ala Ser 
Gin Gin Ala Asp Lys Ser Asn Glu Asn 

740 "^^^ 

.lu Olu .ys Olu se. ^sp ASP Phe II. A=P s.. .eu Pro .sp Tyr 

755 

OXy .eu ^P "a .eu .lu ^P Hi, He As» 01„ .eu .1. O.n 

770 '^'^^ 



X-, a«r. Pro Lvs Tyr Leu He Phe Gin Pro Glu Gly Val 
Lys Ala Asn He Asp Pro i^ys lyx 

m 790 

V, LVS Asn Gly Glu Leu Val Thr Tyr Asp He Lys Thr 

Gin Phe Tyr Asn Lys Asn 

805 



5 n 



k t* it 

5 If 

: 
J : 



Leu Gin Gin He Asn Pro 

820 
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